Introduction: Otitis media with effusion is a common childhood disease diagnosed with the accumulation of serous fluid or mucous in the middle ear. If not treated, the sustainable effusion leads to change and destruction of middle ear structures. One of the most successful treatment methods is myringotomy and ventilation tube insertion, which leads to improvement of patients' quality of life. The aim of this study was to evaluate children's quality of life after inserting ventilation tubes. Methods: This prospective cross-sectional study examined the quality of life of the children suffering from otitis media with sustainable effusion, who were candidates for ventilation tube insertion. Otitis Media Outcome-22 (OMO -22) questionnaire, was used to record the patients' problems in a 12-week period before and after surgery. Results: In this study, 70 patients, including 43 (61.4%) boys and 27 (38.6%) girls (1y-13y), who completed the questionnaire, were studied. Treatment with ventilation tubes improved many physical symptoms of the hearing loss along with speech and behavioral symptoms. A significant reduction was observed in the number of physician visits and the use of antibiotics for ear problems. Conclusion: Ventilation tube insertion not only reduced the symptoms of otitis media with effusion, but also improved the children's quality of life. 
Introduction
Otitis media with effusion is a common childhood disease characterized by the accumulation of fluid in the middle ear. Without infective sign or symptoms, this is serious or mucus fluid, but usually not purulent. Otitis media with effusion can occur following acute otitis media resulting in Eustachian tube dysfunction. 1 The prevalence of serous otitis media predisposing factors with effusion can vary depending on age, sex, nutrition and different seasons, so that the incidence usually peaks at the second year of a child's life in the winter, and it is more frequently observed in boys or in children who were not breast fed. 2, 3 Thirty million physician visits are done for the treatment of acute otitis media and its complications in children in the United States annually, which costs over one billion dollars; 4 however, there are no exact statistics available in our country.
Not treating the sustainable cases of the disease may lead to hearing loss, chronic infection of the middle ear, change and destruction of structures in the middle ear, serious intracranial complications such as meningitis and cholesteatoma, speech and behavioral disorders and can significantly affect the children's quality of life. 1, 2, 5, 6 One of the most successful therapeutic techniques is myringotomy and ventilation tube insertion, described by Dr. Armstrong for the first time in 1954. 2, 7 There are studies in the field suggesting that timely ventilation tube insertion can prevent irreversible complications of the disease and improve the children's quality of life. [8] [9] [10] [11] [12] [13] The examination of the evolution of complications in chronic middle ear disease in the areas of cognition, speech and language, along with social and psychological developments showed that early insertion of VT had no significant change in improvement of the prognosis evolution in children less than 3 years with sustainable effusion in the middle ear. 14 In a study conducted on 187 children with sustainable effusion for 4 to 6 months, 93 patients underwent VT insertion and 94 were considered for watchful waiting treatment. The quality of life improved after 6 and 12 months in both groups. 15 and the Otitis media-6 (OM-6) questionnaire was the best available tool to assess the functional healthy status in children with otitis media. 16 Different predisposing factors could affect serous otitis media treatment outcomes especially geographic, genetic and socioeconomic factors; however, relatively scant attention has been paid to the variations in children's post-surgery life quality, and that's what we set out to achieve in the present study. The aim of our prospective cross-sectional study was to examine the changes in the children's quality of life following serous otitis surgery.
Materials and methods
The aim of this prospective cross-sectional study was to examine the changes in the children's quality of life after serous otitis surgery. This prospective cross sectional study was carried out from 2015 -2016 in ENT department of Tabriz children Hospital. The inclusion criteria were chronic bilateral serous otitis over 16 weeks, tympanometry type B, negative pressure more than 200 db and air bone gap more than 35 db, and the exclusion criteria were any underlying diseases including a variety of syndromes and brain and behavioral disorders.
The OMO-22 questionnaire was used in this 2-year study. The questionnaire included 31 questions, with the last 22 questions developed form of the OM-6 questionnaire, which evaluates the quality of life in earrelated problems in terms of physical health, emotional health, hearing loss and speech symptoms. The questions were scored based on a 7-point Likert scale and it also included demographic questions whose validity and reliability were examined in the conducted studies. First, the questionnaire was translated into Farsi, 24 key questions related to the quality of life were selected and its validity and reliability were evaluated in a separate statistical study. The opinions of 10 faculty members who was experts in the fields of medical statistics and epidemiology and ENT were applied to determine the content validity. These experts were asked to judge and comment on the validity of each question in the questionnaire on a scale of 10 degrees (maximum 10 and minimum 1). Content validity criterion for each question was scoring a minimum of 70% based on faculty members' comments. Finally, if all questions acquired more than 70% of the total score, it was determined that the questionnaire had the required validity.
A total of 30 questionnaires were completed by parents. Cronbach's alpha calculating method was used to evaluate the reliability. A confidence coefficient of 95% and significance level of P<0.05 were considered in all calculations. Cronbach's alpha coefficient is the most common method of calculating the internal consistency of the questions in a questionnaire. Based on this method, when Cronbach's alpha coefficient is greater than or equal to 0.7, the tool will have an appropriate reliability.
The study was initiated after the validity and reliability of the questionnaire had been evaluated and the necessary standards obtained. Having signed their written consent forms to participate in this study, the parents and caregivers of children were given questionnaires before and after surgery. They reported the child's symptom process during the past 12 weeks, and they completed the questionnaire again 12 weeks after surgery. This study was approved by Tabriz Azad University ethics committee, Ethical code: IR.IAU. TABRIZ.REC.1397.108 .All patients were recruited with informed consent. The study was conducted on patients who were candidates for the surgery.
Results
There were 76 participants in this prospective study; however, as 6 subjects left during the study, the data obtained from the remaining 70 patients were analyzed. The average age of the 70 patients was 4.3 (2.66) years, with a range of 1 to 12 years. The average weight of the studied patients was 20.64 (7.84) kg, (min = 10, max = 40). Of the 70 patients, 27 (38.6%) were girl and 43 (61.4%) were boy.
The incidence of middle ear infections:
In a period of 12 weeks before the surgery, 22.9% of patients had no infection, while in the same period after surgery the figure rose to 65.7%, with 32.9% of the patients having infection only once or twice. Sixty-nine patients (98.6%) had no infection or they only had one once or twice. None of the patients had infection more than 4 times after surgery. The number of ear infection cases was significantly reduced after surgery compared to before surgery (P <0.01).
The antibiotic use associated with ear infections:
In total, 67.1% patients received no antibiotic during the 12 weeks after surgery, which increased significantly compared with before surgery. After surgery, 31.4% of the patients received antibiotic once or twice and 1.4% did three or four times. The rate of antibiotics received due to ear infection was significantly reduced after surgery compared to before surgery (P<0.01).
The number of physician visits associated with ears:
Almost all patients had at least one visit during the 12 weeks before surgery, with 2 patients having more than 8 visits. The maximum number of visits during 12 weeks after surgery was 5-6 times. Fifty percent of the patients visited physicians once or twice after surgery and 40% visited three or four times, which was because of the control and follow-up after surgery and the normal treatment process. Visits due to ear problems were reduced after surgery compared to before surgery (P<0.01).
Hearing loss:
Almost 75% of the patients had no hearing problems and about 18% rarely mentioned a problem related to hearing. In fact, more than 90% of the patients either had no problems in hearing or problems were rare and insignificant. None of the parents recorded more than a score of 3 (medium difficulty) in hearing problems of their child, except 2 of them. Hearing loss after surgery was significantly reduced compared to before surgery (P <0.01).
Dysarthria (speech disorder):
Twenty-one patients (30%) had speech disorders before surgery, and 12 weeks after surgery, 13 (61.9%) parents reported symptoms of speech improvement in their children, but the problem was not completely resolved, which was statistically significant (P <0.01). 6. Earache: In total, 65.7% (46) of the patients had no earache, 21.4% rarely did and 11.4% had minor problems; 98.6% of the patients had no serious ear problems and the earache score was 2 or less. Earache was significantly reduced after surgery compared to before surgery (P <0.01). 7. Irritability and aggression: About one-fifth of the patients (21.4%) had no problem with irritability before surgery, and the rest had trouble to some degree. The percentage of patients without problems after surgery was 40. Irritability and aggression were reduced after surgery compared to before surgery (P <0.01).
Sleep disorders:
A total of 22.9% of patients were suffering from sleep disorders before surgery. However, 88.6% of patients had no problem in this regard. Sleep disorders were reduced after surgery compared to before surgery (P <0.001). 9. Anorexia: In total, 44.3 % of the patients were suffering from anorexia before surgery, which reached 50% after surgery. There was no significant difference in anorexia before and after surgery (P = 0.78). Please notice Figure 1 
Discussion
Nowadays, the quality of life has an important place in many medical treatments and receives particular attention in treatment-oriented programs. This is especially true in aggressive and surgical treatments in order to see to what extent the invasive procedure affects patients, as some of the expenses and potential physical and emotional difficulties imposed on the sick will affect the quality of life. Meanwhile, treatments and interventions that lead to improvement of life quality are more widely accepted among doctors and patients. Several parameters for evaluating the quality of life should be considered in order to encompass most aspects of life. However, given the high cost of large-scale and time-consuming research, researchers always attempt to identify and select the most important effective parameters. 16 Insertion of tympanostomy tubes is the most common ambulatory surgery performed on children in the United States. Children with recurrent acute otitis media may have fewer episodes after tympanostomy tube placement; surgical treatment with ventilation tubes is widespread but controversial. Some studies recommend that clinicians insert a ventilation tube if they obtained a hearing test and serous otitis media was permanent for longer than 3 months or a significant hearing loss was detected, structural problems of the tympanic membrane or middle ear were suspected or a child was at increased risk for speech, language, or learning problems from chronic OME because of baseline sensory, physical, cognitive, or behavioral factors ,ventilation tube insertion. [17] [18] [19] [20] [21] [22] A significant reduction was observed in the number of physician visits associated with the ear and the use of antibiotics for middle ear infections in our study, which was consistent with the results obtained in the study of Mui et al. 9 According to recent studies, four spectrums of problems, including physical, hearing, speech and behavior, make up the most important problems in patients with chronic middle ear diseases. 10, 16 In this study, we essentially focused on evaluating the problems. In terms of hearing loss, which is one of the most influential problem in the patients' life, our study showed that more than 74% of patients had no problem with hearing loss during the 12 weeks after surgery, while the statistic was about 17% before surgery. The results of our study indicated a significant improvement in hearing loss, which is similar to the results of the studies conducted by Michele Richards et al. and Mui et al. 9, 10 One of the important results of this study was the beginning of the recovery process in the patients' speech disorders, which was statistically significant so that 61.9% of the patients with speech disorders had shown improvement in speech in the 12 weeks after surgery. The noteworthy thing in the situation of these patients was that the patients were under 4 years of age and bilateral ventilation tube had been inserted. This result should be taken as an important reminder that if sustainable effusion in the middle ear or serous otitis were bilateral and occurred at young ages, it could make more speech problems. Thus, early diagnosis and treatment can resolve or reduce side effects of the problem. The other aspect of the present study is the reduction in costs.
A significant reduction in the number of physician visits and antibiotic consumption was observed in this study. Thus, it can be concluded that the timely diagnosis and treatment of otitis media with sustainable effusion can prevent the additional costs imposed on patients. Physical and emotional problems are undeniable in quality of life as well. In this study, physical symptoms such as earache due to effusion and infection and emotional symptoms such as irritability and aggression were significantly decreased, and problems caused by sleep disorders were significantly reduced, as well. The use of online internet information may prove helpful for the parent's decision making and understanding their children problems. 23 
Conclusion
Timely ventilation tube insertion in children with chronic otitis media with effusion or serous otitis improved the children's quality of life.
